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Since the dollar was taken off the gold standard in 1971 and gold was no longer 
fixed, the price of gold has fluctuated significantly over the years (Ghizoni, 2013). With 
the United States economy becoming more advanced and specialized, it is becoming 
harder to understand why the prices of investments fluctuate in the market. My project 
will attempt to create a model to analyze the price of gold using the different 
macroeconomic indicators of inflation, interest rates, the strength of the dollar, the United 
States equity markets, the industrial production index, and the money supply. Also, 
seasonality to gold prices will be explained at in the model. This research and the creation 
of the model will better insight into the pricing of this investment vehicle. The seven 
variables will be used to explain the price fluctuation of gold over time since the dollar 
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History of Gold 
 Gold has been highly valued for centuries for several reasons. One reason is that 
gold is uncommonly found in nature. Before metal working or smelting techniques had 
been developed, gold had to be found in streams in a pure form ready to be used. Its 
characteristics also make it very desirable. Gold is shiny and similar in color to the sun, a 
god to ancient peoples such as the Egyptians. Finally, gold is a durable material and is 
easy to work into different shapes and for various uses. The characteristics of gold led to 
many different uses and developments throughout time for jewelry, dentistry, and 
electrical components (Amey & Butter, 2005).  
 Gold objects were discovered in Egypt more than 5,000 years ago. Items made of 
gold for decorative purposes were found in the ancient civilizations including the 
Sumerians, Minoans, Mycenaeans, and Egyptians. Most of these civilizations received 
their gold from deposits in the Middle East. As civilizations became more advanced, 
mines were developed near the Nile and Red Sea to fill the needs of these civilizations. 
Civilizations quickly built ornate objects, structures, and jewelry with the gold that they 
had discovered (Ashley, Newman, & Kirkemo, 1997). 
 Over time, gold had become a medium of exchange as people recognized its 
worth and value. Gold became an easy form of money; gold was lightweight and easy to 
divide into smaller forms of currency. The first recorded form of gold being used as a 
medium of exchange was traced back to between 4000 and 3000 B.C. in Egypt. The 
Egyptians used gold bars for exchange. The first gold coins were discovered from 650 





money. The metal that was chosen for currency depended on the region of the ancient 
civilization. Gold coins over time became the preferred payment for trade because metals 
were easy to transport. Silver was another prominent metal used as a medium of 
exchange. For most of history, while gold and silver were both being used simultaneously 
by cultures, the ratio of gold to silver was small, somewhere between 9 and 16 to 1. The 
ratios remained the same until the 19th century when most of the world chose gold as the 
standard currency. Gold was valued more so it was chosen for currency (Amey & Butter, 
2005).  
 As countries advanced into the modern area in the 19th and 20th centuries, each 
country developed a new, standard currency that served as the official form of payment 
for that country. Gold and silver were kept as a reference metal to the country’s currency; 
each country’s currency was pegged to the value of gold. The United Kingdom moved to 
a full gold standard in the 19th century and most of the world followed suit in the next 
100 years. The gold standard had problems of volatility during certain periods of time 
from runs on currencies. The standard was temporarily stopped in the UK during periods 
of time such as the Napoleonic wars, World Wars I and II, and during other economic 
crises such as the period surrounding the Great Depression in the 1930s because of 
spiking inflation (Amey & Butter, 2005).  
The exchange of gold was set at 35 dollars per ounce in 1945; during this time, 
gold could be exchanged 35 dollars for an ounce of gold and vice versa (Ghizoni, 2013). 
Over time, the system became distorted and unusable due to runs on currency. The U.S. 
dollar was devalued several times and the ratio went up to about 42.22 dollars per ounce 





gold cannot be easily obtained. The United States ended the ability to convert dollars to 
gold in 1971 which marked the end of the fixed currency to gold standard (Amey & 
Butter, 2005). Since then, gold has fluctuated freely according to market forces and is 
traded extensively today.  
Gold Markets - Physical 
A couple markets exist where gold is traded and exchanged. The first of these 
markets is the physical gold market where gold bullion trades hands. Gold bullion is a 
refined gold bar and is normally traded in 400 ounce bars. In this market, other types of 
smaller bars and bars in other denominations can be traded. The market is very large 
because gold is still valued for many uses including technology and jewelry. International 
trade is easy for gold because transportation costs are low. Some of the sellers include 
banks, bullion dealers, mining companies, and refiners. In most cases, the gold does not 
get shipped to the buyer. When the buyer wants to keep the gold just as an investment, 
the gold stays with the seller with documentation on who owns the gold. The same gold 
can go through several owners as people buy and sell their investments (Amey & Butter, 
2005).   
London is one of the most important and biggest locations of the physical gold 
trading. The price of gold is established or “fixed” twice daily by the London Market 
Association. Every day in London at 10:30 am and 3:00 pm GMT, the gold-fixing price 
is set from the market orders of each member’s prospective firms. While gold is allowed 
to fluctuate in the market, the group gets together and sets the price of gold twice daily. 
The group includes 5 bullion dealers who are large organizations in the market. The price 





on these orders. The price allows the market to have a price to refer to for the current 
market conditions, and sets a benchmark that the rest of the market can use (Hershey, 
1979). 
Gold Markets - Futures 
The next type of market is the futures market. A futures contract is the obligation 
to buy or sell an underlying asset for a certain price in the future. Chicago is the origin of 
the modern futures market and has been a center of futures trading since the mid 19th 
century. One of the first to add gold futures was the Winnipeg Commodity Exchange in 
1972. In 1974, when it became legal again for U.S. citizens to own gold, the futures 
market for gold grew rapidly. Domestic futures trading peaked in 1982 when 115 million 
ounces were bought and sold monthly. Over time, four of the five original gold 
exchanges had ceased to exist in Chicago. Eventually, the Commodity Exchange Inc. 
(COMEX) in New York City became the largest gold futures market in the world and is 
the largest today. Just like the physical gold market, only a small amount of gold is 
shipped as the physical metal. The physical gold amounts to about 1 percent of the 
futures market (Amey & Butter, 2005). 
Gold Markets - Options 
A third market where gold is exchanged is the options market. An option is the 
right to buy or sell an underlying asset at a certain price by a certain date. An option 
differs from a futures contract because an option includes the right not the obligation to 
buy or sell the asset. Investors who sell options receive a premium for selling the option. 
Gold options are highly leveraged; the premium one pays is less than the underlying 





late 1970s by banks and bullion dealers. These options were created for a specific buyer 
and seller. OTC options are private contracts. Exchange traded options were first created 
in 1982 on the COMEX. Options trading quickly grew to 208 million ounces in 1987. 
OTC options are more popular because corporations such as mining companies can create 
options that meet their specific needs (Amey & Butter, 2005). 
Gold Prices 
Since being fixed to the dollar at a rate of 35 dollars to one ounce, gold has soared 
to a price of over 1250 dollars per ounce as of February 22nd, 2017 (“GoldPrice”, 2017). 
Figure 1 shows the extreme fluctuation of gold from 1973 to 2017. Gold over time has 
changed considerably and peaked during the 2000s. Gold is still seen as a valuable object 
for practical uses such as dentistry and electrical components, and visual uses such as 
jewelry, and investments. For these reasons, gold has steadily gone up over the forty plus 
years since being fixed.  One of the primary uses of gold is an investment vehicle, and 
one of the strengths of gold is that it can help protect against volatility in the market. 
Gold is a safe place for investors to put their money during inflationary periods and times 
of uncertainty and conflict because it provides an opportunity for investors to diversify 
and protect against risk in their portfolios. Gold is not strongly correlated with other 
assets such as equities in the market. Low correlation means when other assets go up or 
down, gold will not necessarily move in the same direction. The low correlation means 
that gold is a sound investment to protect against market downturns. The returns of gold 





Yao, 2015). Investors see this as a good trait because it can protect against unforeseen 
market turmoil. 
Gold Model 
 Many macroeconomic indicators influence the price of gold. One of the main 
indicators is the strength of the United States dollar. As the dollar becomes weaker, gold 
becomes more attractive and gold’s value is not lost. Gold becomes relatively cheaper in 
the eyes of an investor (Tonn, 2008). During times when the dollar is becoming cheaper, 
the economy could be contracting and investors want to protect their portfolios (Faff, 
Low, & Yao, 2015). More investors then buy gold and by supply and demand, the price 
of gold will go up.  
In a complicated and more specialized economy, many other factors contribute to 
the price of gold. Other factors include interest rates represented by US Treasury Bills or 





Bonds rates. US Treasury Bills and Bonds are securities that are purchased from the U.S. 
government which will pay a set amount of money for a specific amount of time. Money 
supply can also be a factor in the price of gold. The money supply, known as the M2 
money supply, is a measure of both liquid cash and assets and less liquid, longer term 
assets in the economy. Another factor is industrial production. Industrial production is a 
measure similar to real GDP except industrial production measures only the output of the 
manufacturing sector of the economy. Another factor that could be influential in the price 
of gold is the S&P 500. The S&P 500 is a commonly used measure of the stock market 
and is a collection of the top 500 companies by revenue (“Federal Reserve Economic 
Data”).  
 This research will look at how the seven macroeconomic indicators affect the 
price of gold. The model will be used to show which indicators are more important in the 
price of gold. The price of gold could be affected more significantly by certain market 
indicators. The research model will quantify how significant the indicator is. The model 
will be a guide for investors on how the market of gold is doing and what direction it 
might head in based on how each macroeconomic indicator is doing. Each 
macroeconomic indicator will be used in a percentage change form instead of the actual 
value to avoid collinearity problems. The collinearity problem would arise because most 
of the variables have been consistently going up over time. Data will be used from 
September 1974 to August 2016 to get a large number of observations. The large number 
of observations will create a more accurate model and avoid rejecting the null hypothesis 
when it should have not been. Data from September 1974 to August 2016 will be used 





gold was fixed would not give good results in a model because the price of gold was 
artificially changed by regulatory bodies of the government. The data will be gathered 
from the Federal Reserve Bank of St. Louis Economic Research website for every 
variable except S&P 500 and Yahoo Finance for S&P 500.  
The model will be created by using ordinary least square regression. The model 
includes only the indicators that are statistically significant. The magnitude of how each 
variable affects the overall price will also be examined. At the end of the research, the 
best model of statistically significant variables will be presented. Overall, the research 
aims to find a model that explains the price of gold in the market due to the statistically 
significant macroeconomic variables.  
Understanding how the market works can prevent people from losing money 
during downturns and protect their retirements. If the economy is constricting, this model 
could be helpful in showing where the price of gold should be moving toward. A fully 
explanatory model is tough to achieve because many factors can affect the price of gold 
cannot be incorporated into the model, such as news reports and the public’s sentiments 
and feelings. Not every investor in the market of gold acts rationally. For this reason, a 
model could be thrown off and not fully explain the price of gold in the market. A simple 
understanding of the factors that go into the price of gold can help further other studies to 
create better models that can better predict the price of gold. The research can eventually 







First Historical Investment Models 
 As markets developed in the 18th and 19th centuries, academics have tried to adapt 
models to certain assets. One of the first pricing models was created by Fischer Black and 
Myron Scholes. They attempt to create a valuation model for options (Black & Scholes, 
1973). Black and Scholes’ model answered many questions about the pricing of 
derivative instruments and ultimately the pricing of options. The model takes into 
consideration several factors including price of the stock, price of the option, strike price, 
risk-free rate, drift rate, standard deviation of the stock’s returns, time, and value of the 
portfolio. The study concluded that there is a way to price options accurately with the 
factors above. The Black-Scholes model is also quicker to use than other models before 
due to requiring fewer calculations and assumptions. The research proved that a model 
could be created to price options (Black & Scholes, 1973).  
Another important development for how assets were priced is the Fama-French 
three factor model, where Eugene Fama and Kenneth French attempted to explain stock 
returns. The three factors that they included were company size, company price-to-book 
ratio, and market risk (Fama & French, 1992). The Fama-French model is another 
example of how certain macroeconomic indicators could be looked at to create a model to 
explain a stock pricing. Both the models and attempts by Fama and French and Black and 
Scholes at trying to price different investment instruments in the market opened the door 
for future people to try to explain what goes into the pricing of these instruments. The 
models proved that macroeconomic indicators could be put together to create a model to 





New Methods for Gold Models 
 Research has been conducted to explain gold pricing and returns through 
international markets. These papers create a new way of testing whether the models are 
correctly created and have good explanatory power. Apergis and Eleftheriou use business 
cycles in international countries to explain gold returns. The researchers use a complete 
model of a couple factors from G7 countries such as Canada, France, and the U.S. to 
explain the gold returns. The factors include consumer pricing data, oil prices, and other 
macroeconomic data. The most interesting factor that they use is business cycles and 
whether the economy is in a recession or boom. They found certain countries that are 
major gold exporters can be better insulated from these business cycles (Apergis & 
Eleftheriou, 2016). The model looks at how adding macroeconomic indicators, including 
business cycles, can explain gold returns. The model proves that the macroeconomic 
indicators can be used to explain gold prices.  
More research used international data from the Australian market to try to create a 
model of gold returns. Chan and Faff include three variables: gold prices, interest rates, 
and foreign exchange rates. Only the market and gold price factors had some predictive 
power (Chan & Faff, 1998). The two models using international data bring to question 
whether international markets can have a significant effect on creating a strong and 
predictive model. The models created also are limited because they only include a few 
factors, while including a new, previously unstudied factor such as the Australian markets 
or international business cycles. A new, complete model will have more explanatory 
power. A more complete model would include more variables that are traditionally 





 Other papers have looked at one or two new and original factors to further the 
understanding of the price and returns of gold. Sharma uses a new factor in testing 
whether consumer price index (CPI) can predict gold price returns. The paper finds that 
there is some predictive power in using CPI for predicting gold returns. Sharma tests his 
findings on several countries and some have predictive power (Sharma, 2016). The CPI 
factor is the only factor used to try to explain the price of gold. For the most part, CPI is 
not strong enough to have predictive power, but the indicator has some predictive power 
in certain countries. The study is very narrow and raises the question of how predictive 
could the model be when other macroeconomic indicators are included.  
Another study uses security analyst forecasts or earnings forecasts for gold 
producers to try to predict gold returns. Security analyst forecasts are predictions done by 
investment analysts who look at the company’s financials and overall sentiments to make 
recommendations. The idea was that for companies in the gold sector, their forecasts on 
where the stock is going will be able to predict what the price of gold is going to do 
because the company’s success is tied in part to the price of gold. The study looks at the 
difference between the forecast and the actual earnings for the firms and adds that into 
the model. Overall, the earnings forecasts had some predictive power. The forecast will 
include some of the pricing data of the gold. Therefore, the forecasts have predictive 
power (Mihaylov, Cheong, & Zurbruegg, 2015). The study again proves that factors can 






Traditional Indicators for Gold Models 
Traditional interactions exist that affect gold prices. One of these interactions is 
how oil prices affect the gold price returns. Chang and Lee looked at oil price shocks and 
determined that the shocks affect the price of gold in a positive way. A price shock is a 
sudden and unexpected price movement in the price of something. The study looked at 
the price shocks of oil when oil’s price shoots up suddenly due to a shortage or shoots 
down due to an unexpected increase in oil inventories. The study also found that the oil 
shocks quickly affect the price of gold and then go back to normal. The oil shock does 
not have long lasting effects on the price of gold. Usually after the shock of the news 
wears off, people will move back to a normal feeling about the market and the price of 
gold. The model is useful for predicting the price of gold right after oil shocks (Chang & 
Lee, 2012). At certain times, an investor could use an oil price shock to determine 
whether gold is a good investment and where the price of gold will move to.  
Khalifa, Maio, and Ramchander looked at volatility in four measures to try to 
predict the price of metals including gold. The four measure are daily absolute returns, 
realized volatility, realized bipower volatility, and integrated volatility. Khalifa, Maio, 
and Ramchander included four distinct types of volatility to narrow down the model and 
to prevent one from mistakenly having predictive power, when it does not due to random 
chance. The model created has some predictive power in high-frequency futures trading 
of the gold and other metals. High-frequency futures trading is where traders take 
advantage of small price momentum movements to make a profit. The model could be 
improved by including other factors such as news and jumps in prices following the news 





some predictive power and explanatory power of the price of gold. When used alone, the 
factors such as volatility and oil shocks only have limited predictive ability. The factors 
should be looked at in a comprehensive model to further the explanation of the price of 
gold in the market.  
Miyazaki and Hamori investigate the stock market returns on gold and how 
uncertainty can affect gold. The study includes the mean and variance in gold returns and 
the S&P 500 index. The variance of returns is looked at because this shows the riskiness 
of the asset. A higher variance means there is a higher chance that the return could be 
much greater or lower than what one first expected. Miyazaki and Hamori concluded that 
the relationship between stock returns and gold returns has changed over time. Investors 
are more likely to go to gold during down turns of the market as they were before 
(Miyazaki & Hamori, 2012). Gold has become more of a safe place for investors as more 
people realize its potential and gold becomes easier and cheaper to invest in. The stock 
market appears to play a large roll in whether people are investing in gold or not. Usually, 
the stock market will provide higher returns than gold, but gold is considered safer and, 
during volatile times or downturns, investors will turn to gold. The three studies prove 
again that models can be built that have some predictive power on the price of gold and 
can explain what goes into the price of gold. A model with more variables could be 
created to explain the price of gold further and have even better results. 
Seasonality of Gold 
Seasonality has also been looked at in gold prices. Gold returns are negative and 
lower on the weekend than they are during the week. The weekend has a large negative 





where gold continued to go down or up: a bull market from 1975 to 1980, a bear market 
from 1980 to 2001, and a bull market from 2001 to the writing of the article in 2013 
(Blose & Gondhalekar, 2013). A bear market is one that is consistently going down and a 
bull market is a market that is consistently going up. Seasonality can influence the price 
of gold and should be further considered when included with other macroeconomic 
indicators. The three studies prove that a model can be built that can have some power in 
explaining the price of gold. Including these factors and new ones could create a total 
encompassing model. 
 Additional research has been done to consider the seasonality of gold prices. 
Seasonality is a very interesting topic because, if there is truth to the seasonality, then 
gold markets are slightly predictable. Baur looked at the autumn effect on the price of 
gold. The autumn effect is a change in gold prices in an upward direction at the end of the 
year, every year. He found that there were statistically significant periods of time where 
gold would go up in price. The upward price pressure occurred in September and 
November. The volatility of gold prices is also higher in these months, suggesting that 
there is a higher possibility to go up in price or down in price (Baur, 2012). Tschoegl also 
looked at seasonality of asset returns by using the gold market. The study concluded that 
there is some weak evidence to suggest that returns are lower in the first half of the year 
and are higher in the second half. The null hypothesis was still supported, but the data 
suggested that the seasonality of gold occurs like Baur discovered (Tschoegl, 1987). 
Finally, Speck looked at 30 years of gold returns to see if there was a multi-month 
seasonality to gold returns. He concluded that gold usually has a seasonal increase from 





data. If an investor invested during May to January, they would make an average profit of 
8% per year. The study suggests that a seasonality exists and could be used to invest in 
gold or explain the price of gold (Speck, 2003).  
Seasonality exists for several reasons. One of the most likely reasons that the 
seasonality exists is due to market pressure and increasing market demand. The festival 
season in India usually marks the beginning of the seasonality of strength, and the 
Chinese New Year usually marks the end of the seasonality of strength. During this time, 
many cultures are buying gold to celebrate different events such as religious holidays, 
cultural celebrations, and weddings. Because the growth in demand of gold happens 
every year at a strong rate, a seasonality to the price of gold will emerge. India and China 
are two of the most populous countries and could single-handedly move the market for 
gold in one direction or another (VanEck, 2016). Second, if enough people believe that 
the seasonality effect is real, then it becomes a self-fulling prophecy. People, believing 
that gold will go up, will buy gold investment vehicles and this will push the price up. 
Third, the period at the end of the year has been found to usually have more volatility in 
the stock market (Baur, 2012). As discussed earlier, gold plays a key role as a safe 
investment that protects against dangerous market conditions. Several factors can play a 
hand in creating this seasonality effect in the latter half of the year. Overall, the facts 
point to the seasonality playing a roll into the prices of gold. When seasonality is 






More Complete Gold Models 
A couple studies created a more encompassing model that could be used to 
explain gold prices and returns. Pierdzioch, Risse, and Rohloff, created a model using 
many different macroeconomic variables such the inflation rate, oil price, and stock 
returns. Pierdzioch, Risse, and Rohloff created this model using a different type of 
regression. This regression is called a quantile-boosting approach. The quantile boosting 
approach is different from the Ordinary Least Squares regression method and can 
produce completely different results. It takes a quanitle-regression method and boosting 
techniques together to create a better model (Pierdzioch, Risse, & Rohloff, 2016). Normal 
regression methods might fall short in creating a strong model with predictive power.  
Malliaris and Malliaris used many macroeconomic indicators such as equities 
returns and volatility, oil prices, the Euro, and a stress index to predict the price of gold. 
The equities returns include indices like the S&P 500. Currencies can play a major role in 
the price of gold in the market. As other currencies become weaker, the dollar becomes 
stronger due to relative forces. The dollar becoming stronger leads to gold being less 
enticing as discussed before. A stress index will show how investors are feeling about the 
market. Normally investor thoughts and feelings are very hard to capture into a model, 
but a stress index that aggregates investors’ feelings can be used to improve a model. The 
variables chosen have been shown to be important at different times in the United States. 
A macroeconomic indicator might not always have a strong effect on the price of gold, 
but the strength of the dollar has always been important in determining gold prices 
(Malliaris & Malliaris, 2015). The studies have begun to look at combining some factors 





old factors and create a better model that normally would not be statistically significant. 
The models can be improved upon by including some of the other original ideas that 
others have looked at in singularity in other models. The models show that the price of 
gold can be captured by macroeconomic indicators and explained.  
 Through the research conducted, many possible routes exist to create an 
explanatory model of the price of gold. The research proves that gold has indicators that 
affect the price of gold in a substantial and predictable manner. Many of these studies 
conducted are limited in scope. The researchers tested one, unique theory in a model such 
as security analyst forecasts and oil price shocks. The models with limited number of 
factors have shown some explanatory and predictive power. A comprehensive model 
could be created to show that several factors could be combined to create an even 
stronger model. The most important factor to be considered is seasonality. Further 
research will be conducted to incorporate this factor. As both Black and Scholes and 
Fama and French proved, a model could be created to help explain the price of an asset if 








 To make a model that can explain the price of gold, several macroeconomic 
variables will be included in the model. The variables selected are each an important part 
of the economy. Due to the complex nature of the economy, a diverse range of variables 
will need to be included. The more variables that are included, the better the model can 
be at explaining what exactly affects the price of gold. Each variable was gathered from 
the Economic Research Federal Reserve Bank of St. Louis website except for the S&P 
500 data which was gathered from Yahoo Finance. Each variable has a different effect on 
the price of gold depending on the indicator.  
Gold Price 
 For the gold price, the 10:30am gold fixing price from London will be used. 
Figure 1, page 6, shows the gold fixing price over the time-period. September 1974 was 
chosen because gold has been allowed to free float in the world market since then. The 
gold fixing price was chosen for its wide use and ease of getting reliable information; the 
Federal Reserve website has the gold fixing 10:30 AM price readily available to use. The 
prices were gathered from auctions with market participants in the London Gold Fix 
(Hershey, 1979). The gold price is the dependent variable that each independent variable 
will explain. 
Consumer Price Index 
 CPI measures the ongoing inflation or deflation in the economy. The measure is 





(“Consumer Price Index,” 2017). CPI serves several distinct functions. First, it can be 
used as an economic indicator. The consumer price index is considered the most 
applicable measure of inflation. The inflation rate is captured in the CPI index because 
prices in the basket will change as inflation takes place. Inflation is important to capture 
because it shows how a country is doing in terms of its economic policies. Too much 
inflation will lead to prices running out of control and a country’s currency becoming 
useless. Inflation needs to be kept at a certain rate for the most effective economic 
growth. The CPI indicator is used by the Federal Reserve to see how effective their 
policies are doing (“The Consumer Price Index,” 2015).  
 The CPI measure can also be used to adjust money through time periods. Prices 
and money change over time due to inflation. Inflation leads to problems of being able to 
compare prices from one period to another directly. While prices of certain items have 
changed due to changes in consumption and technology, prices have steadily gone up 
over time due to inflation. As CPI is used for the indicator of inflation, the index can be 
used to change one period’s price to another price for comparison purposes. The CPI 
measure for changing prices is also used by the government to calculate transfer 
payments such as Social Security and Federal pensions. Finally, people can use CPI to 
keep employee’s salaries, rents, and child support in line with inflation (“The Consumer 
Price Index,” 2015).  
 CPI data was taken from the Federal Reserve Bank of St. Louis economic 
research website. To avoid collinearity issues with the regression model, instead of the 
index being directly used, percent change from the month before will be used in the 





collected. More observations help the model avoid creating a statistically significant 
coefficient when there should not be one. Figure 2 shows a representation of the 
Consumer Price Index change from month to month, and how it has increased over time 
with no steep drops.  
10-Year Constant Maturity Treasury Rate 
10-year constant maturity treasury rates will also be gathered for the model. The 
rate will be used to capture maturity and interest rates in the economy. Treasury yields 
are calculated from the daily yield curve. The curve is created by relating yield of each 
treasury bill, note, or bond to the time to maturity of each Treasury security. A Treasury 
bill is a short-term treasury coupon bearing security with a time to maturity of less than 
one year. A Treasury note is a medium-term treasury security with a time to maturity of 
less than ten years. Finally, a Treasury bond is a longer-term security with a yield of 
thirty years. The curve is based on closing market bids on the over-the-counter market for 





Treasury securities. Then, the yields are calculated from all these quotations from the 
Federal Reserve Bank of New York. Finally, the yields are shown for specific maturities. 
The maturities are one, three, and six months, and one, two, three, five, seven, ten, 
twenty, and thirty years (“Daily Treasury Yield Curve Rates”). Figure 3 shows the 10-
year constant maturity rate from September 1974 to August 2016 and how it has 
consistently decreased over time after spiking in the 1980s.  
 
Figure 3: 10-Year Treasury Constant Maturity Rate 
The yield curve is one of the most important indicators of the economy. The curve 
shows an indication of what investors think the future of the economy is. If investors 
think that the economy will expand, then the yield curve will have a steeper slope up to 
show that expectation of growth. Investors expect a higher yield to maturity for longer 
term maturities. By default, longer term maturities are higher because investors want to 





turns in longer term maturities. Also, inflation is almost always a constant force in the 
economy. Inflation makes money worth less so owning a longer-term maturity would be 
riskier due to the fixed payments that it makes over time. The fixed rate of payments 
would be worth less as inflation becomes greater.  
The general sentiment of the economy is determined by the slope of the yield 
curve. A normal yield curve will have a slightly rising slope as time to maturity gets 
greater. The rising slope shows that investors believe the economy is growing at a steady 
pace and want to be compensated more for longer time to maturity securities. A steep 
slope would show that longer-term interest rates are much higher than short term rates. A 
steep yield curve to shows indication of the economy growing at a very fast rate. Lastly, a 
negative or inverted slope yield curve would suggest that investors expect that the 
economy will have negative or slow growth in the future. As long-term rates decline, 
short-term rates will shortly follow when the economy enters a recession (Barr & Canipe, 
2016).  
One of the most quoted rates in the yield curve is the ten-year treasury rate. The 
rate is a good mix between longer term treasury rates and short term interest rates. 
Treasury rates are a risk-free rate because they are backed by the full-faith and power of 
the government. While they are not truly risk-free, the government can always print more 
money to meet the treasury securities’ payments. For most financial equations and 
models, the treasury rate, whether long-term or short-term, is used for the risk-free rate 
(Damodaran, 2008). Because the treasury rates are risk-free, they can be used as a type of 
interest rate in the economy. This is the rate that big institutions such as banks can 





show investors’ expectations of the future and what rate institutions can borrow money 
at. The ten-year rate will be used in the model to show interest rates in the economy. Just 
like CPI, to avoid collinearity issues with the regression model, instead of the interest 
rates being directly used, percent change from the period before will be used in the 
model. To keep the data similar, data from September 1974 to August 2016 was collected 
as well.  
Industrial Production and Capacity Utilization Index 
The next variable included in the model is the industrial production and capacity 
utilization index. The industrial production index measures the output of manufacturing, 
mining, electric, and gas industries. The index includes real values with the reference 
year 2012. The index in real terms means that it is not affected by inflation as time goes 
on. The index uses the North American Industry Classification System (NAICS) to find 
the manufacturing industries. The index also includes logging and newspaper, periodical, 
book, and directory publishing in addition to the manufacturing NAICS. Two groups 
compose the series in the index: market groups and industry groups. Market groups are 
products and materials companies. Materials are the inputs into production, while 
products are the final products after production. Industry groups are the larger groups of 
these market groups such as mining and utilities (“Industrial Production Explanatory 
Notes,” 2017).  
The output is measured in two different manners. One, the easiest to measure, is 
the physical units outputted by each company. The second is the inputs used in the 
production process. The data must be inferred due to companies having private data. The 





released in preliminary form around the 15th of every month. The first estimate includes 
about 72 percent of the data from the sources gathered. The estimates are then revised in 
later months as more data streams in. The estimates are reliable in the first month and 
from 1987 to 2016 the level of the index changed about 0.28 percent from the first to the 
fourth months’ estimates (“Industrial Production Explanatory Notes,” 2017). The 
industrial production index has been gathered since 1919. Figure 4 shows the real 
industrial production index adjusted by 2012 based values. The index has gone up except 
during recessionary times which goes with the fact that it is a leading indicator of the 
economy.  
The industrial production index can show the output of an economy. The 
manufacturing, mining, and utilities industries are the backbone of the economy. 
Manufacturing building is a leading indicator of the economy because an increase in 
manufacturing and mining of raw materials is the start of an increase in output of the 
whole economy. Because economic data is delayed, the start of building is a sign that the 





economy is picking up. The real gross domestic product would not be a good indicator 
because it is the whole economy output. First, the data is considered a lagging indicator 
because all goods measured would be already consumed by the time the data is released. 
Second, the use of gold is linked to manufacturing and mining than the whole economy. 
Getting a variable that better explains the price of gold involves using an index that more 
closely uses the production and use of gold. Just like CPI and treasury yield, percent 
change from one period before is used to avoid collinearity problems. Also, the data from 
data from September 1974 to August 2016 was collected in the model.  
Standard and Poor’s 500 Index 
The next variable used in the model is the Standard and Poor’s (S&P) 500 index. 
The index is usually viewed as the most used and best model of the United States large 
capitalization equities market. A large cap stock is from top revenue companies. The 
index is made up of the 500 largest market capitalization stocks. About 7.8 trillion is 
made up in the index and leads to about 80 percent of the market capitalization. The 
index was first created in 1957 and is used for many purposes. The index is market 
capitalization weighed which means that the price and market capitalization or how many 
shares they have is how the index is constructed. The companies in the index must be 
United States based companies and have at least 50% of shares available for trading. The 
company must have a market capitalization of 6.1 billion or greater. Finally, the market 
must be active for the company and the company must have future financial viability 
(“S&P Dow Jones Indices,” 2017).  
The S&P 500 index will show how the economy is doing because the top 500 





capitalization they have. The index is also more accurate than some other indices that 
include the total market due to the fact that it can be rebalanced at any point rather than at 
some specific date during the year. Rebalancing is when the index is changed to reflect 
changing market conditions. Depending on how some companies do, some will be added 
and deleted in the index. The rebalancing will better reflect what is happening in the 
economy (“S&P U.S. Indices Methodology,” 2017). Each sector in the index is weighted 
to reflect the overall market conditions. The biggest weight in the S&P 500 index is 
technology at 22.1 percent of the index (“S&P Dow Jones Indices,” 2017).  Apple and 
Microsoft corporations make up the biggest portions of the index. Financials, health care, 
and consumer discretionary also make up a substantial portion of the index. Figure 5 
shows a graph of the S&P 500 index value from September 1974 to August 2016. The 
stock market has consistently gone up until recessionary periods where it declined. The 
S&P 500 index shows the path of the economy.  
 The S&P 500 is a good variable to use in the model because it reflects market 
sentiment. The United States equity market is a good indicator of the world economy and 
how it is doing. As prices go up, investors believe that the economy is doing better and 
are willing to pay more for shares in a company. A share is the right to a company’s 
earnings and, if it will be making more revenues in the future, then people will pay higher 
prices now for the share. The S&P 500 index stocks could be related to the price of gold. 
If the market is doing well, people may not want gold because it would not go up as 
much as the equities market. Stocks would give better returns in an increasing market. 





every month for August 1974 to August 2016 was collected. Then, percent change for 
each period was calculated to avoid collinearity problems.  
M2 Money Supply 
The next variable is the money supply. The Federal Reserve began publishing 
monthly data on the amount of currency, demand deposits, and time deposits in the 
1940s. Later, in 1971, the Federal Reserve started breaking down the numbers into 
different categories. The categories are based on differing liquidities of the money in the 
economy. The first category is M1 money supply. The M1 supply is the most liquid form 
of money and is made up of currency owned by people, travelers checks, demand 
deposits, and other deposits where one can write a check against. The M2 money supply 





consists of M1 money supply and savings accounts, time deposits of under $100,000, and 
money in retail market mutual funds. Finally, M3 included M2 and large time deposits, 
intuitional money market funds, and repurchase agreements. The Federal Reserve 
stopped publishing the M3 money supply in 2006. The Federal Reserve decided that M3 
was not worth the cost of collecting the data due to the fact that M2 was a good enough 
measure (“The Money Supply,” 2008).   
The Full Employment and Balanced Growth Act of 1978 made the Federal 
Reserve decide one-year target ranges for the supply of money growth. Analysts would 
start to pay attention to these targets and the changes in the weekly money supply. If the 
money supply was not within targets, then the Federal Reserve would change interest 
rates to bring the money supply back in line. Analysts can better gauge what investors 
might do in reaction to these changes and because the money supply is published daily, 
they can quickly react to possible changes (“The Money Supply,” 2008).   
In the 1990s, the relationship between the M2 supply and how the economy was 
doing was not as strong. Interest rates were at historically low levels which led to people 
taking money out of savings. The rates were too low and people were indifferent with 
saving, and they took the money to put it in stocks, bonds, and mutual funds. These areas 
that people stored their money in were not included in these measures. Federal Reserve 
chairman Alan Greenspan had figured out that the M2 relationship with the economy 
showed that there should be a recession. In fact, the economy was growing for the last 
several years and did not match what the M2 money supply was showing. The way the 
economy has progressed has made the relationship between the supply of money growth 





money in the M1 money supply of the most liquid form sharply rose, but then in the early 
part of 2000, there was no increase. The sharp increase in money supply had no effect on 
the actual growth of the economy. In 2000, the Federal Reserve told Congress that it was 
no longer setting target ranges for the supply of money because of the weak relationship. 
The Fed still reports these numbers because it still has a relationship to the economy and 
what is happening (“The Money Supply,” 2008).   
The M2 money supply provides a more complete picture of the money supply due 
to including M1 money supply and less liquid money. While the M2 money supply might 
not have as much to do directly with economic growth anymore, it still has some 
economic details embedded in the numbers. The M2 money supply is also published 
more often, making it more accurate than other reports. As money supply is increasing, 
people have less money in other investments such as gold. Because the Federal Reserve 
still reports the money supply, it still must have some effect on the economy and could 
influence the gold market. Figure 6 shows the growth of the M2 money stock from 
September 1974 to August 2016. As the graph shows, the stock of money has constantly 
gone up over time. The M2 money supply needs to be changed to a percent change value 
more so than other values because it has constantly gone up over time. The percent 
change of money would avoid any issues with the regression model. Only during some 
recessionary periods has the money stock gone down. Also, the line appears to be getting 








Trade Weighted Broad Dollar Index 
A trade weighted United State Dollar index will also be included in the model. 
Almost every country has its own currency. Because the U.S. dollar is the most used 
currency, it has world-wide uses and implications. The Federal Reserve created new 
indexes in 1998 to show the foreign exchange value of the United States dollar. The new 
indexes replaced ones that had been used since the 1970s. The Federal Reserve felt that 
new indexes needed to be created because of two reasons. First, currencies were about to 
change in a major way. The Euro was about to replace many of the different currencies in 
Europe. Second, international trade had changed completely, so the indexes needed to be 
changed to better reflect the changing conditions. The Federal Reserve needed to choose 
the exchange rates, formulas for conversion, and the weights of each exchange rate. The 





objective of the index was to show how strong the U.S. Dollar was compared to other 
currencies and to show how the changes in the strength of the dollar affects the 
competitiveness of United States products in comparison to other international products. 
Also, the index can be used to see how strong the dollar is to other currencies. The index 
currency weights change every year based on trade data, while the currencies used have 
not changed yet (Loretan, 2005).  
 Three indexes exist that can track the dollar: the broad index, the major currencies 
index, and the other important trading partners index. For use in this model, the broad 
index will be chosen to give a larger picture of the economy and international trading 
partners with the United States. The currencies that were selected were the countries that 
had more than one half percent of imports and exports with the United States in 1997. 
Twenty-six currencies were selected that matched this criterion. The weight for the soon 
released Euro was developed so it could capture any influences that all the countries in 
the Euro area once had. The twenty-six countries selected represents over ninety percent 
of the total United States imports and exports in 1997. Today, trade has changed between 
these countries, but it still accounts for over ninety percent of U.S. trade. No country that 
was originally left out of the index in 1997 gained a big enough share in 2003 to be 
admitted into the index. The weights are based on the actual share of trade with the 
United States. As stated before, the weights are updated every year to reflect the changes 





United States have changed significantly. For example, China’s trade with the United 
States has increased by just under 5 percent from 1997 to 2003 (Loretan, 2005). 
 The trade weighted dollar index might be the most crucial factor that could 
explain the price changes of gold in the market. As discussed, the index measures how 
strong or weak the U.S. dollar is to other currencies in the market. Gold returns are not as 
correlated to other returns of investments in the economy. As the dollar becomes stronger 
or weaker, other investments become more or less attractive versus gold (Faff, Low, & 
Yao, 2015). The most important relationship between the price of gold and the strength of 
the dollar is the fact that gold holds value even during times of the dollar losing value. As 
the dollar becomes weaker, gold is more attractive because its value is derived from its 
rarity and look. As the dollar becomes stronger, gold has less value because it will not 
pay anything additional for holding it unlike other investments will (Tonn, 2008). A 
graph of the broad trade weighted U.S. dollar index is presented in Figure 7. The same 





collinearity problems. Also, only the data from September 1974 to August 2016 will be 
used.  
Seasonality 
 The seventh variable is a seasonality variable. As discussed in the literature 
review, a seasonality to gold might exist. One of the main reasons why seasonality exists 
is due to the sharp rise in demand for gold in the latter half of the year. People in 
countries including China and India use gold toward the end of the year for celebrations. 
As demand goes up, prices for gold will also go up (VanEck, 2016). If there is a degree 
of seasonality to gold prices every year, the seasonality should be modeled to get a better 
picture of what affects the price of gold. Basing the seasonality from a study conducted, 
the price of gold was found to go up from May to January every year. A more 
conservative approach to putting in seasonality data will be used based off the gold charts 





in the study (Speck, 2003). Seasonality will be predicted from August to December every 
year. To put in the seasonality, a dummy variable will need to be created. The dummy 
variable will just hold a value of zero when there is no seasonality and a value of one 
when there is seasonality. Table 1 shows an example of the seasonality in 1975 and the 
variable that will be used for each month in that year. The rest of the table is copied for 
the entire period of September 1974 to August 2016.  













Table 1: Seasonality Variable 
Creating the Model 
 All the variables will be gathered together in the Stata data analysis and statistical 
software package. The software will allow for all types of statistical analysis. Stata 
requires different codes to provide the outputs needed. For example, to perform a 
regression the code reg is necessary to type in. Stata will be chosen due to its reliability 
and quickness. Also, compared to other software, it is still powerful while being easy to 
use. First, the variable data need to be loaded into the software from Yahoo Finance for 
the S&P 500 index and the Federal Economic Reserve website for the other six variables. 
The data editor needs to be used and the values gathered from the websites will be copied 





Consumer Price Index is CPI, 10-year treasury maturity rate is treasury, the broad trade 
weighted U.S. dollar index is weighteddollar, the S&P 500 index is S&P500, the 
industrial production and capacity utilization index is industrial, the M2 money stock is 
M2, the seasonality dummy variable is seasonality, and finally the 10:30 AM gold fixing 
price is goldprice.  
Next, a correlation table will be created to see if there are any strong relationships 
between the data. The correlation table shows values between -1 and 1 for the correlation 
between two different variables. A perfect -1 value will show that the variables always 
move in the opposite direction, and a perfect 1 value will show that the variables always 
move in the same direction. The correlation table will give more insight into which 
variables might be stronger to affect the price of gold to include and will have statistical 
significance. A stronger correlation means the variables are closely related to each other 
and can have effects on each other. First, correlation just for gold price versus the other 
variables will be found to see if any will affect gold price significantly. Also, the rest of 
the correlation table will be found to see if any other variable affects another strongly. If 
any variables are highly correlated, the regression model could not useable so these 
correlations need to be checked.  
 Next, each variable will be regressed with the gold price in each month to see 
which variables have actual significance in affecting the price of gold. The regression 
method used is ordinary least squares regression. Ordinary least regression is a linear 
modeling technique. The regression method will try to create a line of best fit of a 





minimizes the sum of the distances between each point and the line. In a simple 
regression of one variable on another variable, the output will be an equation of  
𝑌 =  𝛼 +  𝛽𝑥. 
The α term is the intercept of the model and indicates the value of Y when X is zero. The 
β term is the slope of the line. β indicates how much Y changes for a change in X, and β 
is the average change over all observations. In order to tell how accurate the model is, the 
R-square statistic can be used. R2 shows the percentage of variation of the Y variable that 
is explained by the model. A higher R2  value means the model is better and explains 
more. The p-value shows how significant the term found is. The smaller the p-value, the 
lower the chance that the value found is just due to random chance. A small p-value 
usually means that the model can be trusted and the variable is significant to the model 
(Hutcheson, 2011). A p-value of less than 0.1 will get one asterisks, a p-value of between 
0.1 and 0.05 will get two asterisks, and a p-value less than 0.01 will get three asterisks.  
 After regressing each variable individually, a complete model with all variables 
regressed on goldprice will be created. The regression model will tell which variables 
should be included in a final model. Using the p-values of the different variables, certain 
variables will be selected to make a model with less variables. Any variable with a p-
value under 0.1 will be investigated further. The most preferred p-values will be ones 
under 0.05. Each model will be narrowed down with less variables until one with 
variables that have p-values less than 0.1 are found. Each decreasing model will have 





the most significant variables, but some variables that had close to 0.1 or 0.05 will be 







The correlation table of just goldprice with each variable is presented below in Table 2. 
No variable has high correlation with goldprice, but weighteddollar is the highest at -
0.2708. The correlation table shows the direction each variable moves in relation to the 
other variable. The correlation equation is 
 









Table 2: Correlation with goldprice 
The correlation table of the remaining variables is presented below in Table 3. No 
variable is too highly correlated with each other which means the regression model is 
possible. The correlation shows if any of the variables move together. 
Variable Name industrial m2 seasonality sp500 treasury weighteddollar 
 
cpi 
industrial 1.0000       
m2 -0.0656 1.0000      
seasonality 0.0306 0.1456 1.0000     
sp500 -0.0435 0.0248 -0.0300 1.0000    
treasury 0.1240 -0.0805 -0.1031 -0.0118 1.0000   
weighteddollar 0.1064 0.0229 -0.0156 -0.1843 0.0900 1.0000  
cpi 0.0023 -0.0450 -0.2760 -0.0478 0.2339 -0.0744 1.0000 





The individual regression of each variable on goldprice is presented in Table 4. The most 
significant variable is weighteddollar, while treasury, cpi, seasonality, and industrial are 
also at least somewhat significant or under a p-value of 0.1.  










        
m2 0.475       
 (0.419)       
cpi  1.641**      
  (0.672)      
weighteddolla
r 
  -1.198***     
   (0.190)     
treasury    -0.123**    
    (0.049)    
seasonality     0.927*   
     (0.509)   
sp500      1.946  
      (5.726)  
industrial       -0.751** 
       (0.346) 
Constant 0.327 0.0675 0.901*** 0.558** 0.195 0.566** 0.703*** 
 (0.337) (0.327) (0.248) (0.250) (0.329) (0.256) (0.257) 
        
Observations 504 504 504 504 504 504 504 
R-squared 0.003 0.012 0.073 0.013 0.007 0.000 0.009 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Table 4: Regression with goldprice 
A complete model with all variables is presented in Table 5. The most significant 
variables are cpi, weighteddolar, treasury, and seasonality. The four variables will be 






























Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Table 5: All Variable Regression 
The final regressions are presented in Table 6. The first (1) regression shows cpi, 
weighteddollar, treasury, and seasonality, but the constant is not significant. The second 
(2) regression removes the least significant variable, seasonality, but the constant is still 
not significant. The third (3) and fourth (4) regressions each remove the next least 
significant variables, cpi and treasury, respectively. Treasury makes the model have a 
significant constant. Finally, the fifth (5) regression has just seasonality and 
weighteddolar to see if seasonality has some effect. The constant and seasonality have p-






 (1) (2) (3) (4) (5) 
VARIABLES goldprice goldprice goldprice goldprice goldprice 
      
cpi 2.202*** 1.771***  1.343**  
 (0.687) (0.666)  (0.650)  
weighteddollar -1.098*** -1.113*** -1.162*** -1.168*** -1.192*** 
 (0.189) (0.190) (0.190) (0.190) (0.190) 
treasury -0.124** -0.128*** -0.0969**   
 (0.0480) (0.0482) (0.0471)   
seasonality 1.209**    0.879* 
 (0.505)    (0.491) 
Constant -0.342 0.300 0.873*** 0.473 0.534* 
 (0.422) (0.327) (0.247) (0.322) (0.321) 
      
Observations 504 504 504 504 504 
R-squared 0.104 0.094 0.081 0.081 0.079 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 







 The variables that create the most complete, significant model are the Trade 
Weighted U.S. Dollar Broad Index and the 10-year Treasury rates. The regression 
equation is 
𝑦 = 0.873 +  −1.162(𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑𝑑𝑜𝑙𝑙𝑎𝑟) +  −0.0969(𝑡𝑟𝑒𝑎𝑠𝑢𝑟𝑦) 
The variables behave as expected. If the dollar is getting stronger, gold will be less 
attractive and have less value in the market. Also, as longer term treasury rates go up, 
gold will not be as attractive as other more volatile investments such as stocks, but the 
coefficient is small and does not affect the price of gold significantly. The R2 value for 
this model is 8.1%. The trade weighted dollar index and the treasury rates explain 8.1% 
of the change in the price of gold. The value is not high, but does explain some of the 
fluctuation in the price of gold. Also, in the regression of weighteddollar and seasonality, 
seasonality has an effect of 0.879 during the months when gold was predicted to go up 
and the variable is turned on. The equation for this regression is 
𝑦 = 0.534 +  −1.192(𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑𝑑𝑜𝑙𝑙𝑎𝑟) +  0.879(𝑠𝑒𝑎𝑠𝑜𝑛𝑎𝑙𝑖𝑡𝑦) 
Because seasonality is significant in each of the regressions performed, the seasonality 
variable has significance on the price of gold and has robustness. Also, variables such as 
M2, industrial, and S&P500 do not to have much, if any, effect on the price of gold. Finally, 
CPI influences the price of gold, but not very strongly. Also, according to the correlation 
table, CPI and treasury rates are related so including only the more significant one is better.  
 Investors can now use the strength of the dollar, treasury rates, and the seasonality 
of gold to make better investment decisions. Gold goes up in the latter half of the year and 





conditions into account would lead to better investment decisions. Also, a new study could 
be performed with seasonality included to achieve higher explanatory power and R2 values. 
 For further research, looking at more variables such as other commodities like oil 
and precious metals and other measures of the economy could be included to provide a 
higher R2 value. Other macroeconomic indicators such as real GDP could be included in 
the model.  Also, treating the current variables differently could be done to see if the 
results change. Including some values in a seasonally adjusted rate vs a non-seasonally 
adjusted rate could have some effect on the model. Also, when the seasonality variables 
are turned on could be changed to provide closer results to the price of gold. The changes 







10-Year Treasury Constant Maturity Rate. (2017, April 03). Retrieved April 22, 2017, 
from https://fred.stlouisfed.org/series/GS10 
Amey, E. B., &  Butter, W. C., (2005). Mineral commodity profiles, gold(USGS). Reston, 
VA: U.S. Geological Survey.  
Apergis, N., & Eleftheriou, S. (2016). Gold returns: do business cycle asymmetries 
matter? Evidence from an international country sample. Economic Modelling, 57, 
164-170. doi:http://dx.doi.org/10.1016/j.econmod.2016.04.020 
Ashley, R, Newman, W., &  Kirkemo, H.,  (1997, June 24). Gold. Retrieved February 24, 
2017, from https://pubs.usgs.gov/gip/prospect1/goldgip.html 
Barr, C., & Canipe, C. (2016, September 2). Understanding the Yield Curve. The Wall 
Street Journal. Retrieved April 22, 2017, from 
https://gcalhoun.files.wordpress.com/2017/01/understanding-the-yield-curve-wsj-
com.pdf 
Baur, D. G. (2012). The autumn effect of gold. Research in International Business and 
Finance, 27(1), 1-11. doi:http://dx.doi.org/10.1016/j.ribaf.2012.05.001 
Black, F., & Scholes, M. (1973). The pricing of options and corporate liabilities. Journal 
of Political Economy, 81(3), 637-654. 
Blose, L. E., & Gondhalekar, V. (2013). Weekend gold returns in bull and bear 






Chan, H & Faff, R.,. (1998). A multifactor model of gold industry stock returns: evidence 
from the Australian equity market. Applied Financial Economics, 8(1), 21-28. 
doi:10.1080/096031098333212 
Chang, Y., &Lee, T.-H.(2012). Oil price shocks and gold returns. International 
Economics, 131, 71-103. doi:http://dx.doi.org/10.1016/S2110-7017(13)60055-4 
Consumer Price Index. (2017, February 1). Retrieved April 22, 2017, from 
https://www.bls.gov/cpi/cpifaq.htm 
Consumer Price Index for All Urban Consumers: All Items. (2017, April 14). Retrieved 
April 22, 2017, from https://fred.stlouisfed.org/series/CPIAUCNS 
Daily Treasury Yield Curve Rates. (n.d.). Retrieved April 22, 2017, from 
https://www.treasury.gov/resource-center/data-chart-center/interest-
rates/Pages/TextView.aspx?data=yield 
Damodaran, A. (2008, December). What is the riskfree rate? A search for the basic 
building block. Retrieved April 22, 2017, from 
http://people.stern.nyu.edu/adamodar/pdfiles/papers/riskfreerate.pdf 
Faff, R., Low, R. K. Y., &Yao, Y., (2015). Diamonds vs. precious metals: What shines 
brightest in your investment portfolio? International Review of Financial 
Analysis, 43, 1-14. doi:http://dx.doi.org/10.1016/j.irfa.2015.11.002 
Fama, E. F., & French, K. R. (1992). Common risk factors in the returns on stocks and 
bonds. Journal of Financial Economics, 33(1), 3-56. 
doi:http://dx.doi.org/10.1016/0304-405X(93)90023-5 






Ghizoni, S. (2013, November 22). Nixon ends convertibility of US Dollars to gold and 
announces wage/price controls - a detailed essay on an important event in the 
history of the Federal Reserve. Retrieved September 29, 2016, from 
http://www.federalreservehistory.org/Events/DetailView/33  
Gold Fixing Price 10:30 A.M. (London time) in London Bullion Market, based in U.S. 
Dollars. (2017, April 21). Retrieved April 22, 2017, from 
https://fred.stlouisfed.org/series/GOLDAMGBD228NLBM 
Gold Price. (2017, February 23). Retrieved February 24, 2017, from http://goldprice.org/ 
Hershey, R. (1979, February 12). Gold 'fixing': London tradition: gold 'fixed' by tradition. 
New York Times, p. D1. Retrieved September 29, 2016, from 
http://search.proquest.com.unr.idm.oclc.org/docview/120963752/abstract/AD935
AEBB29849F9PQ/1?accountid=452  
Hutcheson, G. (2011). Ordinary least-squares regression. Retrieved April 22, 2017, from 
https://datajobs.com/data-science-repo/OLS-Regression-[GD-Hutcheson].pdf 
Industrial Production Explanatory Notes. (2017, March 31). Retrieved April 22, 2017, 
from https://www.federalreserve.gov/releases/g17/IpNotes.htm 
Industrial Production Index. (2017, April 18). Retrieved April 22, 2017, from 
https://fred.stlouisfed.org/series/INDPRO 
Khalifa, A. A. A., Miao, H., & Ramchander, S. (2011). Return distributions and volatility 
forecasting in metal futures markets: evidence from gold, silver, and 





Loretan, M. (2005). Indexes of the foreign exchange value of the Dollar. Retrieved April 
22, 2017, from 
https://www.federalreserve.gov/pubs/bulletin/2005/winter05_index.pdf 
M2 Money Stock. (2017, April 20). Retrieved April 22, 2017, from 
https://fred.stlouisfed.org/series/M2SL 
Malliaris, A. G., & Malliaris, M. (2015). What drives gold returns? A decision tree 
analysis. Finance Research Letters, 13, 45-53. 
doi:http://dx.doi.org/10.1016/j.frl.2015.03.004 
Mihaylov, G., Cheong, C. S., & Zurbruegg, R. (2015). Can security analyst forecasts 
predict gold returns? International Review of Financial Analysis, 41, 237-246. 
doi:http://dx.doi.org/10.1016/j.irfa.2015.03.012 
Miyazaki, T., & Hamori, S. (2012). Testing for causality between the gold return and 
stock market performance: evidence for ‘gold investment in case of 
emergency’. Applied Financial Economics, 23(1), 27-40. 
doi:10.1080/09603107.2012.699184 
Pierdzioch, C., Risse, M., & Rohloff, S. (2016). A quantile-boosting approach to 
forecasting gold returns. The North American Journal of Economics and Finance, 
35, 38-55. doi:http://dx.doi.org/10.1016/j.najef.2015.10.015 
S&P Dow Jones Indices. (2017, March 31). Retrieved April 22, 2017, from 
http://us.spindices.com/indices/equity/sp-500 







Sharma, S. S. (2016). Can consumer price index predict gold price returns? Economic 
Modelling, 55, 269-278. doi:http://dx.doi.org/10.1016/j.econmod.2016.02.014 
Speck, D. (2003, April 30). Gold seasonality over 30 years. Retrieved February 24, 2017, 
from http://www.gold-eagle.com/article/gold-seasonality-over-30-years 
The Consumer Price Index . (2015, June). Retrieved April 22, 2017, from 
https://www.bls.gov/opub/hom/pdf/homch17.pdf 
The Money Supply. (2008, July). Retrieved April 22, 2017, from 
https://www.newyorkfed.org/aboutthefed/fedpoint/fed49.html 
Tonn, R. (2008, February 22). Gold casting its investment allure. Colorado Springs 
Business Journal. Retrieved September 29, 2016, from 
www.lexisnexis.com/hottopics/lnacademic. 
Trade Weighted U.S. Dollar Index: Broad. (2017, April 17). Retrieved April 22, 2017, 
from https://fred.stlouisfed.org/series/TWEXBMTH 
Tschoegl, A. E. (1987). Seasonality in asset returns: evidence from the gold 
market. Managerial & Decision Economics, 8(3), 251-254. 
VanEck. (2016, August 15). The Re-Emergence of Seasonal Gold Demand Trends. 
Retrieved February 24, 2017, from http://marketrealist.com/2016/08/re-
emergence-seasonal-gold-demand-trends/ 
 
